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The Synthesis of Borosiloxane Oligomers and their Resistance
: to Hydrolysis - L

K.A.Andriaﬁov, b‘M.Khananashvili,_&.V.Varlamov and V.S.Tikhanov
Plasticheskie Massy; {(No. 3) 20 (1964) -

Pelymers,wiﬁh 1nofganicgunits in the molecular chalins have
eénsiderable practical importance. :Parallel with the degelopmert
of the polyorganosiloxanes (themse&ies) attention wag soon drawn to
fh@selpolymers set up with main boﬁds holding boron, in addition
tovsilicon and oxXygen.- A

Organoborogiloxanes easily (undergo) hydrolysis in water.
| The explanation lies in the high degree of polarity of the bonds

B=0-Si and the ability of boron easily to utilize pil orbitals
forming bonds coordinating with nucleophilic reagents. Present
interest stems from the question as to whether the bonds B-0-Si
’ are always stable with regard to water. Such stability (resistance)
‘ could probably be helghtened by the introduction as a side zhain
to the inorganic chain, a group containing nitrogen, intended to
furnish a coordinating bond to the boron, utilizing this pair of
electrons. |
For this purpose thers were synthesized four oligomers with
phenylaminomethyl groups on a silicon atom as indicated:

(1) GH50003(031(CH5)(002H5)0H2NH06H5)2

(II) CgoH50-( %1«0-2~o-1 Si(GHg)(002H5)GH2NP06H5

OCCH3
(111) CH3C00=(~ -O—gi(CHs)-O-)4CgH5
CgHb.

(IV) ((cﬂgcoo)2B0)251(GH3)GH2NH0635.
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.S?ructures,@f_the;chain'groups and side chalns were determined
accordipg~te the oustomary”chemicaismeth@dsmand*cpnfirmed!by‘"
infrared data. - *Theée"GOmpouﬁﬁs Showéd7frequencies of Bé@-Si, -
1345 cm™l, CHz-$1, 820-800 cm-l ang 1282-1250 cm~l.  The hydrolytic
reslstance of theAB—O-Si linkgge in these oligomers is dafined at
room temperature by the amount of beric acid formed 1n water

selution from a known amounm of the substance, immersed in watef.’

Solubility Viscosity Brittle Pt
I CpHsOH, CH300CH5, O(GHgOHp)o0, CHsCOOH 0,15 ~350
II | ‘as T 0920 120
III CpHsOH, CHzCOCH3 - 0,21 +500
i AR as I o 0.07 +4e,4°

On the curve (below) 1is thé evidenee of definite ﬁyﬁr@lytie
resistance (on the part) af-the oligomers prepared. As seen, fram
the runs, on the curve, the hydrolytic resistance of all feur
compounds was tested.
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Comparison pf the,hydrelytig'resiétance in the compounds.
| ‘ studied with their structures shows that-the influence of the
phenylaminomethyl group on the hydrolytie,res;stance of
B-0-81 1is manifested strongly in each case where the number
of phenylaminomethyl groups 1s_sufficientvte,coérdinate with
(a1l of) the boron atoms. However, when the number'of boron
atoms exceeds the number of phenylatinomethyl groups, as will
be"seenwinwcompound,lv; the gtabilizing effect of the phenylamino=-
methyl groups is not operative.
| ﬁxperimentaleart.
} - Boron triacetate was prepared by the ﬁethadoqf Andrianov .
and Volkova (2) with m.p. 130¢-131°." Methylphenylaminomethyl—
diethoxysilane, h.p. 1450-1470(12 mm-13 mm), n(20°D)1.4981,
a(2004e) 1.006. S L
‘gynthesis of OMgomeril. = 1In a flask furnished with an
upright condenser and meaguring flask, ﬁith receiiving flask,
were placed 13,86 g. (0.1 mole) of boron triacetate and 47.88 g.
(0.2 mole) of,methylphenylamiﬁg;gg%hoxysilane. The contents of
the flask were heated to 145° C., then discontinued to distill
off ethyl acetate (94% of‘themry)(followed by) vacuum
distillation of the reaction product over a four hour (period)(
(50 G, at 20 mm.)
Faund: %: N - 5.87; B- 2.21, 2.26; Si- 11.88, 11.82;
G2§50- 18.57, 17.84; CogHzs0gNoS1B.
Calculated; %, N- 5.70; B- 2,21; Si= 11.46; 02H50- 18.35.
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.The synthesis of each oligomer was carried out under
analogous conditions with the proper molar ratio of boron
}~ triacetate and methylphenylaminomethyldiethoxysilane. =
‘ Hydrolytic reslstance was determined by methods given
by Andrianov and Volkeva (2).

in the Table are presented the characterization of these

oligomers.

. Summary ‘
_ _ 1. The_synthesis of borosiloxy oligomers containing thé
| phenylaminomethyl group attached to a silicon atom. ,

2. A study of resistance to hydrolysis of the borosiloxy
oligomers and eviflence that (these) oligomers with various
phenylaminomethyl greups in equal number to the boron atoms
in the molecule or greater, possess ample resistance to
hydrolysis. Oligomers with boron atoms invexcess than the =~
number of pheny-laminomethyl groups are hydrolytically unstable.

“Bibliography
1. M., Wick, Kunststoffe, 50 433 (1960)

2. K.A.Andrianov and L.M.Volkova, Izvestiya Akademii
Nauk, SSSR, OEKhN, 303 (1957)

3.'K.A.Andrianov, V.S.Tikhanov, b.M.Khananashvili,'
En-Tsze Han and Shu-Yu Han, Plastiheskie Massy,
(No. 12) 25 (1962)

Declassified in Part - Sanitized Copy Approved for Release 2014/02/07 : CIA-RDP80T00246A075000330001-2



